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FOREWORD 

This Indian Standard ( Second Revision) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Dye Intermediates Sectional Committee had been approved by the Petroleum, 
Coal and Related Products Division Council. 

This standard was first published in 1964 and revised in 1973 to incorporate a re-rectified grade of 
nitrobenzene in addition to the technical grade and an additional requirement for dinitrobenzene 
content. In the light of the experience gained in the past few years, the Committee decided to revise 
it again in order to unify the requirement of the two grades of the material and incorporate the 
requirement of assay. GLC method has also been introduced for assay and impurities. 

Nitrobenzene is one of the most important raw materials for the dye industry, and most of it is 
used directly or indirectly (as aniline) in dye manufacture. It is used for the preparation of 
intermediate chemicals for azo dyes, including benzidine, metanilic acid, m-dinitrobcnzenc and 
w-nitrochlorobenzene, and also in the manufacture of a variety of organic substances like induline 
quinoline, magenta and nigrosine. Among its numerous applications as a solvent, it is used in the 
petroleum industry as a selective solvent. It occasionally serves as a mild oxidizing agent in organic 
reactions, such as the fuchsin fusion and the quinoline synthesis. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2 : 1960 'Rules for rounding off numerical values {revisedy. The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 
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Indian Standard 
NITROBENZENE — SPECIFICATION 

( Second Revision ) 



1 SCOPE 

This standard prescribes the requirements and the 
methods of sampling and test for nitrobenzene. 

2 REFERENCES 

The following Indian standards are necessary 
adjuncts to this standard: 

IS No. Title 

1070:1992 Reagent grade water — 
Specification ( third revision ) 

1260 Pictorial markings for handling 

(Part 1) : 1973 and labelling of goods : Part 1 

Dangerous goods (first revision ) 

1446 : 1985 Classification of dangerous goods 
(first revision) 

2362 : 1973 Determination of water by the Kari 
Fischer method (first revision ) 

5299 : 1969 Methods of sampling and tests for 

dye intermediates 

5741 : 1970 Method for determination of />H 



3 REQUIREMENTS 

3*1 Description 

The material shall be a pale to dark yellow liquid, free 
&om visible impurities and water. 

3*2 The material'shall also comply with the require- 
ments given in Table 1. 

4 PACKING AND MARKING 
4.1 Packing 

4.1.1 The material shall be packed securely in closed 
opaque containers, protected from light and shall be 
stored in a cool place. 

4.1.2 All the containers in which the material is packed 
shall be dry, clean, free from substances soluble in 
nitrobenzene, and leakpioof. 

4.1.3 Necessary safeguards against the risk arising 
from the storage and handling of large volumes of 
poisonous liquids (see IS 1446 : 1985) shall be pro- 
vided and due precautions shall be taken [see also IS 
1260 OPartl): 1973]. 



Table 1 Requirements for Nitrobenzene 

(Clauses 32 and 6 A) 



SI CharactcHstic 
No. 

(1) (2) 

t) Relative density at 

270C/2r>C 

ii) Distillation range at 
760 mm Hg 



ill) CrystaUization point, 

iv) Moisture, percent by 
mass, Af ax 

v) pH,Mw 

vi) Dinitrobenzene, 

percent by mass, Max 

vii) Assay, percent by mass; Min 

viii) Low boilers (Benzene), 
percent by mass. Max 

ix) High boilers {ortho- 
nitrotolueae, /Nira- 
nitrotoluene, para- 
nitrochlorobenzene, and 
meM-dini tro benzene), 
percent by mass, Max 



Requirement 

(3) 
1.197 to 1.20 

2 to 97 ml shall 
distil between 
209 to 212°C 

5.4 
0.2 



5.5 
0.1 

99.5 \ 
0.2 

0.2 



Method or Test, 
Rcfto 

(4) 

4 of 
IS 5299 : 1969 

6 of 

IS 5299 : 1969 

7 of 

IS 5299 ; 1969 

IS 2362 : 1973 



Annex A of this standard 
Annex B of this standard 



Annex C of this standard 
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4.1,4 Except when opened for the purpose of cleaning 
and rendering them free from nitrobenzene vapour, 
all empty tanks or other containers shall be kept 
securely closed, provided they have been cleaned and 
freed from nitrobenzene vapour. 

4.2 Marking 

4*2.1 The material shall be supplied in accordance 
with the marking and delivery instructions given by 
the purchaser. 

4.2*2 Each container shall be marked with the 
following: 

a) Name of the material; 

b) Indication of the source of manufacture; 

c) Net mass of the material; 

d) Month and year of manufacture; 

e) Batchnumber, if any; and 

£) The minimum cautionary notice worded as 
under: 

'POISON, LIQUID AND VAPOUR 
HAZARDOUS. RAPIDLY ABSORBED 
THROUGH SKIN'. 

4*2.3 The containers may also be marked with the 
Standard Mark. 

5 SAMPLING 

5.1 Representative samples shall be drawn as pre- 
scribed in 3 of IS 5299 : 1969.* 



5.2 Number of Tests 

5.2*1 Test for the determination of distillation range, 
crystallization point and assay shall be conducted on 
each of the individual samples. 

5.2.2 Test for the determination of all other 
characteristics given under 3 shall be conducted on 
the composite sample. 

5*3 Criteria for Conformity 

5.3.1 For Individual Samples 

The lot shall be declared as conforming to the require- 
ments of distillation range, crystallization point and 
assay if each of the individual test results satisfy the 
relevant requirements. 

5.3.2 For Composite Sample 

For declaring the confoimity of the lot to the require- 
ments of all other characteristics (see 5.2.2) tested on 
the composite sample, the test results for each of the 
characteristics shall satisfy the relevant requirements 
given in 3.1 and Table 1. 

6 TEST METHODS 

6.1 Test shall be carried out according to the methods 
prescribed in Annexes and specifications indicated in 

col 4 of Table 1. 

6.2 Quality of Reagents 

Unless specified otherwise, 'pure chemicals' and dis- 
tilled water (see IS 1070 : 1992) shall be employed in 
tests. 

NOTE — 'Pure diemicals' shall mean chemicals that do not 
contain impurities which effect the result of analysis. 



ANNEX A 
[Table ljtem(v)] 

DETIXMINATION OFpU 



A-l PROCEDURE 

Take 100 g of sample in a conical flask with stopper 
and add IM) ml of boiling water into it. After closing 
the flask with stopper, shake it vigorously for one 



fliinute. Cool it quickly with cold water (take off the 
stopper). Transfer the supernatant liquid into a 
beaker and measure itspH in accordance with 4.3 of 

15 5741:1970. 
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ANNEX B 
[Table ljtem(\i)] 

DETERMINATION OF DINTTROBENZENE CONTENT 



B-1 REAGENTS 

B-1.1 Acetone, free from alcohol and aldehydes. 

B-1. 2 Potassium Hydroxide Solution, 10 percent 

(/n/v). 

B-1 J Meta-Dinltrot>enzene, crysteUine, mp. 89.7^C 

B-2 PROCEDURE 

B-2.1 Weigh accurately about 0.5 g of sample using 
a weiring bottle and transfer to 100 ml measuring 
flask. Add 70 ml acetone, stir and add 4 ml of 
potassium hydroxide solution. Stir vigorously and 
make up to 100 ml with acetone. 

B-2.1. 1 Prepare several solutions containing 1,2, 2S, 
3 ^g and so on of meta-dinitrobenzene in 1 ml of 
acetone containing 4 ml of potassium hydroxide 



solution. Measure absorbance after 5 minutes at 565 
nm and plot a calibration curve of absorbance versus 
\ig per ml of dinitrobenzene in acetone. 

B-2.1.2 Measure absorbance of the test solution at 
555 nm arsd dettjrmine its dinitrobenzene content in 
|xg per ml from the calibration curve. 

B.3 CALCULATION 



m 



Dinitrobejazene content, percent by mass = 



A/xlOO 



where 
m 



M = 



micrograms of dinitrobenzene per mi 
read from calibration curve, and 

mass in g of sample present in 100 ml of 
test solution. 



ANNEX C 
[Table 1, Items (vii), (viii) and (ix)] 

DETERMINATION OF ASSAY AND IMPURITIES 



C-1 OUTLINE OF THE METHOD 

The contents of nitrobenzene and probable impurities 
like benzene, ortho, meta and para-nitrotoluene and 
dinitrobenzene are determined by gas liquid chroma- 
togi^phic m.ethod. A sam.ple of the mjiterial injected 
into the gas chromatograph column is carried by car- 
rier gas and during its movement the constituents 
undergo distribution at different rates. The separated 
constituents emerge from the other end of the column 
which are detected by suitable means where response 
is related to the amount of a specific component 
leaving the column. 

C-2 APPARATUS 

C-2.1 Gas Chromatograph 

A suitable gas chromatograph with flame ionization 
detector and temperature prograirmier and following 
details: 



Column 



Dimension — length, 2 000 
mm. Internal diameter, 
2 nrni. Stationary phase — 
Packing with 2.5 percent 
OV17 + 3.66 perce"nt QFI 
on Chromosorb WHP 80/ 
100 m^sh 



Recorder 



Carrier gas 



ChaH Speed 
Temperature 



Potentiometric strip- Chart 
recorder/minigrator full 
scale deflection 1 
second 

Nitrogen : flow rate 30 ml/ 

min 

Air : flow rate 300 ml/min 

Hydrogen : flow rate 30 

ml/min 



2.5 



mm/min 



Colunm temperature 95°C 
for 17 minutes (isothermal) 
programmed 15^C/minutes 
heating rate to 170°C. re- 
tained for 10 minutes. 



0.2 



Sample size 

C-3 REAGENTS 

C-3.1 Benzene, A.R. Grade. 

C-3J Nitrobenzene, A.R. Grade. 

C-33 Ortho-Nitrotoluene, A.R. Grade 

C-3.4 Para-Nltraioiuene, A.R. Grade. 



micro litre 
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C-3J Meta-Dinitrobenzene, A.R. Grade. 

C-3.6 Pttra-Nitrochlorobenzene, A.R. Grade (as an 
internal standard). 

C-4 PROCEDURE 

C^4.1 Calibration Factor 

Prepare a chromatogram with a mixture of known 
component for which the calibration factor is to be 
determined together with the internal standard plus the 
components of the sample. The calibration is calcu- 
lated by the following formula: 



K = 



X, xA_ 



X xA 



where 

K 

A 

x_ 



= calibration factor for component n, 

= mass percent of component n in the 
sample, 

= peak area for internal standard 5, 

~ mass percent of internal standard 5 in the 
sample, and 



C-4.2 Interpretation of Chromatograni 
Elution order of components is as follows: 

i) benzene (low boiler); 

ii) nitrobenzene; 

iii) ori/u>nitrotoluene (high boiler); 

iv) Para-nitrotoluene (high boiler); 

v) /Mira-nitrochlorobenzene (high boiler); an 

intenul standard; and 

vi) mem-dinitrobenzene (high boiler). 

Identification is done with the help of test mixture. 

C-S CALCULATION 



Coiiqx)nent n in the sample 
percent by mass 



K xA xX 



where 
A 

n 



A = peak area of component n. 



calibration factor for component n, 

peak area for component n, 

mass percent of internal standard added 
to the sample, and 

peak area for internal standard. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No pari of these publications may be reproduced in 
any form without the prior permission in v^^riting of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any. arc 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference : 
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